the AQP4 promoter region was associated with NMO susceptibility in the Southern Han Chinese population [25] . In general, the Han Chinese population is divided into two major groups, namely Northern Han and Southern
Han, in terms of the clustering analysis and frequency distribution of HLA polymorphisms [26] . For instance, it is well known that A*30-B*13-DRB1*07 is the most common haplotype in the Northern Han Chinese, while A*02-B*46-DRB1*09 is predominant in the Southern Han Chinese [27] [28] [29] [30] [31] [32] . On the basis of such distinctive genetic characteristics, we speculate that Northern Han Chinese could be genetically different from Southern Han Chinese and even the Japanese race, based on the association of the DPB1*0501 haplotype and NMO in the latter two populations [16, 17] . Nevertheless, considering the ethnic differences of genetic variations, replications in other cohorts are required. In this study, we examined the associations of common AQP4 SNPs with NMO/ NMOSD and MS in Northern Han Chinese population.
Materials and methods

Patients and controls
Sixty-two patients with NMOSDs (23 men and 39 women) were enrolled in the study. All cases undertook detection of serum NMO-IgG using an anti-AQP4 Ab assay on an anti-AQP4-transfected cell line from a commercial BIOCHIP kit (Euroimmun, Lübeck, Germany). The diagnosis was based on the criteria for NMO [33] or NMOSD [8] . Eighty-seven patients with MS (32 men and 55 women) were included and all of them met the revised McDonald criteria of 2005 [34] . Patients with primary progressive MS and clinically isolated syndrome (CIS) were excluded from this study. Disability status for both MS and NMO/NMOSD were evaluated using the expanded disability status scale [35] .
One hundred and nine healthy volunteers were included as age-and sex-matched normal controls (43 men and 66 women). All participating subjects were ethnic Han Chinese and given informed consent before the start of the study, which was approved by the Ethical Committee of Peking University People's Hospital (PKUPH). ) between all pairs of biallelic loci.
SNPs selection and genotyping
Results
Basic characteristics
The basic characteristics of patients and controls, including sex, age and clinical data are shown in Table 2 ; the expanded disability status scale (EDSS) was significantly higher in the NMO/NMOSD patients compared with MS patients.
SNP association analysis
The SNPs were in Hardy-Weinberg equilibrium (HWE) in the control subjects (p > 0.05), except for rs1058424, which is located in the 3'UTR region. Therefore, we excluded this SNP from the logistic analysis. to that in wild-type homozygotes (G/G) (Tables   3 and 4 ). In the stepwise logistic regression to screen variables, age and rs162007 were different in NMO/NMOSDs and HC, and these differences were statistically significant. But in the single factor regression model, age was not significantly different in the two groups. In the post hoc analysis, interactive analysis between age and rs162007 showed that age, rs162007
and interaction of age and rs162007 had no effect on NMO/NMOSDs. So we concluded that age, as a confounding factor, may interfere with the effect of rs162007 on disease.
A linkage disequilibrium plot is shown in (Fig. 4) , but non-significant difference in the frequency was found between the cases and the controls (Table 5 ).
Discussion
The human AQP4 gene (18q11.2-q12.1)
consists of five exons and four introns. For the encoded AQP4 protein, two membrane-bound isoforms, M1 and M23, exist due to alternative splicing. The coding region of AQP4 gene is highly conserved, while there is considerable variation in the non-coding regions of this gene among different ethnic groups [36] . In general, nucleotide variants in the coding Table 4 . Allele frequency of AQP4 as well as logistic regression analysis in neuromyelitis optica (NMO) / neuromyelitis optica spectrum disorders (NMOSD), multiple sclerosis (MS) and healthy controls (HC). to normal controls [40] . However, this finding of NMO-associated mutations R19I and R19T
in AQP4 was not confirmed by a subsequent functional study [41] . In this study, these two 
